In previous researches, M. 
demonstrating the existence and location of the Fe and Co-rich secondary phase. For x = 0. In addition, it is also worth mentioning that the ESB images were acquired at a set resolution of 1024768 pixels. If the smallest detectable size of inclusions across all scanned areas is defined as 22 pixels, which can be distinguished easily, the minimal 
with a confidence of γ = 99.5%, and Vj is an individual scan of a series scans (k = 1, …,
In order to apply the statistical method to the ESB or EDX images of our samples, formula (1) can be modified to 2-dimension model as follow:
In an isotropic ceramic system, it is reasonable to assume that the inclusions evenly distribute in the samples, thus the volume fraction fV of the inclusions can be obtained from fs by 
Therefore, the volume fraction of the inclusions can be calculated from the ESB images by using equations (1)-(3). Although the size of the inclusions in our samples is larger than 200 nm, the scans with minimal detectable diameter smaller than 200 nm were also performed for statistical analysis. The detailed results are listed in Table S1 .
Given the volume fraction of the ferromagnetic inclusions, the maximal contribution from the inclusions (Mi) with diameter between [dk, dk-1] can be calculated by:
where MIr,k is the remanent magnetization of the inclusions, fm,k is the mass fraction of the inclusions, fV,main and ρmain are the volume fraction and density of the main phase respectively, fV,sillenite and ρsillenite are the volume fraction and density of sillenite Bi12TiO20 respectively. Thus the magnetization remanence from the inclusions has an up bound
with a confidence γ = 99.5%. Table S1 . Performed scans for x = 0.1-1.0 samples. Mr is the remanent magnetization of x = 0.1-1.0 samples, and d0 is the maximum size of inclusions found in the sample. The actual stoichiometries (mole ratio, normalized by Ti element) of the samples determined by energy dispersive X-ray analysis (EDX) mapping are listed in Table S2 .
The mole ratios of Bi, Nd and Ti change little, while those of Fe, Co vary with the nominal doping level. The volume fractions for 4-and 3-layered phases and Bi12TiO20 listed in Table S2 are modified by calculating the franction of magnetic inclusions, thus these values have a small difference with those obtained by XRD refinements. Table S1 .
